PCT 



# to & j* ft & 2? 

HI Boi ,/°> 

& as ^ f j (pct) ^f^^^iii^^^ 




(51) S^flJ^-f - 5; 

A61K9/08, 31/565, 31/56 



Al 



(11) SK*^- 
(43) mU^B : 



W095/12383 
1995^5^ 11 B (11.05.95) 



(2D mu^m 



PCT/CN94/00084 



(22) ll^^ti H : 1994^10^ 31 B (31.10.94) 

(30) tfe^fetX: 
93114002.1 1993^10/i 30 B (30.10.93) CN 

(7D ^mAwmmmtmmm^^femy. 

Wi XL H # 3z # (ZHEJ1ANG MEDICAL UNI- 
VERSITY) [CN/CN]; ^Hfrzr^ia^lHJM^ 

5&353^-, I&Bgfc*!S55:310031, Zhejiang (CN) 0 W 
ZLWm&m J&ift W Rg & ?0 (ZHEJIANG XIAN- 
JU PHARMACEUTICAL CORP. LTD.) [CN/CN]- 

51:317300, Zhejiang (CN) 0 

(72) MWA;R 

(75) a B J3A/#>i#A({X*mH): 

£ AN ?' Ruiy^g) [CN/CN]; ^mmK^§ 
Vl'M ffJ «*tKr22lJ- 1606^ ,U$£f& 55:310007, 
Zhejiang (CN) 0 M 7C tfc (ZHANG, Yuanpei) [CN/ 
CN]; * a«*t^NT|j «Jtt*f«"100ltl-302 
M, W 55:310014, Zhejiang (CN) Q ^§fr^ 
(JIN, Jingde) [CN/CN]; ^S^TZl^YlIl^^Pg 



"ftgllllMm ttS-SOlM , 3155:317300, Zhe 
jiang (CN) 0 P3i ^ {_ (LU, Daoren) [CN/CN]; 4" _ 

m u. m u m # & & m # 208-^- 1.201^ 

55:310003, Zhejiang (CN) C 
(74) f«A: 

(CCPIT PATENT AND TRADEMARK LAW OF- 
FICE); * Mifl^lD^ii^, 
55:100860, Beijing (CN)„ 

(81)*g£S: 

AM, AT, AU, BB, BG, BR, BY, CA, CH, CZ, DE, 
DK, ES, FI, GB, GE, HU, JP, KE, KG, KP, KR, 
KZ, LK, LT, LU, LV, MD, MG, MN, MW, NL, NO, 
NZ, PL, PT, RO, RU, SD, SE, SI, SK, TJ, TT, UA, 
SF'J^iY 1 * • ARIp O^ M (KE, MW, SD, SZ), &i 
iffl ^ f'J (AT, BE, CH, DE, DK,. ES, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI^ ? ij (BF, BJ, 
CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, 
TG) 



CJ o 



(54) Title: AN INJECTABLE SOLUTION OF TESTOSTERONE UNDECANOATE 
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(57) Abstract 

The invention relates to an injectable solution of testosterone undecanoate, which contains testosterone un- 
decanoate as the active component, injectable plant oil and/or benzyl benzoate. The injectable solution can be used 
to treat the diseases which need androgen therapy and need androgens for long-term therapy or replacement ther- 
apy. Ihe injectable solution according to the invention also can be used alone or together with progestins or estro 
gens for long-effect male contraception. 
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o 
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d-^f-Aft C 30 H 48 O3, ^^f-^yfj 456. 71,^^^^^^i H 9,^.^ B 9'l± 

CsoH^sOs 97. 0—103. 0%, tb^:^. 

Cdv s 68 *c ~ + 72° , Kfe-T'Y-fc^ , -f^m^cmc 

«,#>h*,-NKFE565 fi^^CjUtit) ASS?? 4 239-240nm,4c^Jt 
-itCPerkin — Klmer577 SDtf^x cm-^lO, 1735 (g| & Vc = o) , 
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VS£^Mjl§fl&#-»#^+® 63 -f-tfUJLJt, viL^te^to 

4^^vi.#aM^'I-&: ^vi.^^tiL^)*X^.II1*,l50-CR® 1 
'MH-,#afc^, ^J?4s-se.tbJr^^^l^TS^^Bl>a^^ 5-15% 

^3^S 30^#tKp#^^ B /lvi-#^, 1— 2ml ^ 125- 

250mgH S£^A^o 

2-1- mm^Mi Wft&Tk&&fc& i &'£%-t* i £.*.%.ZL4; 
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■#iMM>Lf*liMH 13. 7mg/kg( 3X10- 5 mol/kg),>*^. 

^^M^^^-^tt^S^A^ 1. 5XlO- 5 mol/kg ^ 7 it JUL JS| # -f- 

344. 48) x TE^a.^^]j| : ^^-g|sj^JH-^(^^j : ^ 400. 60) ,TU Ijl^ 
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* 1 

+ - S£ * A.* M * ^ *t *•« M *\ * # *. SL ttS'T iS. If # # -ft 









^ X±SD(mg/100gwb) 


Ait) 








+ 

3. OX' 10 _ s mol/kg 


6 


10 


??. 14-6. 4 

£*£** X. 1 W • *x 


55. 0+19. 2 


95. 2±15. 4 


6 


25 


17 ft-l-Q ft 




77. 2 + 22- 7 


6 


40 


1 1 ft4-fi 


31. 1 +14, 5 


70. 0±27. 2 


6 


55 




26* 4 + 5. 3 


83. 6 + 6. 1 


6 


70 


7 4 + ^ 1 

# * *k J *»>» A 


22. 2 + 6. 3 


79. 5+14. 4 


3. 0X10 _S mol/kg 


6 


10 


74-11. 2 


73. 0+19- 2 


127. 0+18. 9 


6 


25 


27. 4 + 10. 7 


68. 3 + 19. 8 


112- 4 + 17. 0 


6 


40 


16, 5 + 8. 2 


35. 2 + 9. 6 


78. 6±15- 7 


6 


55 


7. 5+2. 8 


15. 6±3- 7 


57. 8±7. 0 


6 


70 


6. 3+1. 2 


16. 3dbl- 7 


53. 2±9. 5 


1. 5X10"* mol/kg 
7 AJUii 


6 


10 


33. 3±7. 0 


72. 3±25. 0 


119. 0±23. 0 


6 


25 


5. 3±2. 2 


14. 3±3.4 


39. 4±5. 2 


6 


40 


5. 9±2. 1 


18. 4±5. 6 


38. 4±5. 8 


6 


55 


3. 6±1.8 


10. 3±2. 2 


32. 2±3. 4 


6 


70 • 


3. 0± 1. 2 


8.2±2.4 


26- 3±4. 2 




6 


10 


1. 8±0. 9 


5. OdbO. 9 


21. 2±5. 5 


6 


25 


2. 5dbl.O 


3. 9±1.4 


27. 9±4. 1 


6 


40 


2. 4±0. 2 


6. 8±1.1 


23. 6±4. 0 


6 


55 


1. 5rb0. 7 


4. 8±1. 5 


21. 9±4. 0 


6 


70 


2. 2±0. 8 


6. 1±1.8 


19- 3±4- 0 



WO 95/12383 



PCT/CN94/00084 



& 2 





mol/kg 


4* 
It 


*4«.itj,£ X±SD(mm/kgwb) 






1 


2 


3 


4 


5 


6 


9 


11 


H — S£ 


3. 0X10 _S 


5 


21. \± 
4.4 


26. 3db 
6. 0 


30. 3± 
5. 9 


29. 9± 
6. 4 


26. 4 ± 
6. 1 


26. 2± 
6. 0 


24. 7± 
5.3 


23. 2 ± 
4.8 


19. 9± 
4. 5 




3.0X10 -5 


5 


21. 8± 
3.6 


28. 1± 
6. 1 


29- 4± 
7.6 


26. 1± 
5.0 


23. 9± 
6. 1 


20. 7± 
5. 1 


18. 5± 
4. 1 


16. Sl± 
6. 1 


5.5± 
5. 9 




1. 5X10 _S 
^ 7 


5 


19. 4± 
4.0 


29. 5± 
5. 0 


25. 2± 
3. 3 


21. 6± 
3.0 


20. 0± 
4.3 


18.5dr 
2.2 


17. 4± 
2.7 


14. 6± 
2.4 


13. 8± 
2. 4 






5 


18. 9± 
3.0 


15. 8± 
4. 4 


16. 4± 
3. 0 


14. 1± 
2. 8 


12. 7± 
2. 4 


11. 8± 
1. 7 


11. 4± 
1.7 


9. e± 
1.5 


9. 2± 
1.2 
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TU 6$ Mi: % 3. 0X10- 5 mol/kg,i£;AM.i3Lo 
TE i$jftf:% 3. 0X10- 5 mol/kg,#;i:M,ii o 
TP 6*}ffli:% 1. 5X10- 5 mol/kg,7 JL&RJlyjL. 
*t ^ & £1 * » o 

4;ifrft^M.tf>&&t' % V fc%L&M± 9. OXKTW/kg 
ttttfttfiftf 18. 0X10- 5 mol/kg8t,l0 j^J&d&J^£iL 3. 0 

X10- 5 mol/kg*i-frtfti§s£, 25 £5afc B /!S.>ffil. iil^ TU 
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£-3 

+ - 6£ * A. * *f * IT*. £ S. JUL a. o t&- % # % ^ 



TU ^*J* 






-ST* X±SD(mg/100gwb) 






I 


***** 




H — §££A,* 

3. 0X10 _5 mol/kg 


5 
5 


10 

25 


26. 9±6. 8 
17. 5±5. 3 


48.8±16. 1 
45. 9±21. 0 


101. 3±17. 1 
81. 9dbll. 5 


+ 

9- 0X10 _5 mol/kg 
7 JtoJIl 


5 


25 


3- 1 dr 0- 4 
2. 2±0. 2 


4. 9±1. 1 
9. 0±2. 5 


39. 4±1. 8 
30. 9±2. 4 


H tt 

18. 0X10- 5 mol/kg 


5 
5 


10 
25 


23. 4±1. 8 
6. 1±1. 1 


40. 7±6. 5 
14. 9±5. 0 


99. 7±13. 5 
48. lib 8. 8 




5 


10 


1. 5±0. 8 


5. 6±0. 9 


22. 0±4. 2 




5 


25 


2. 5±0. 8 


4. lrfcl. 5 


30. 2±4. 0 
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(2) **&r&te. J RM.i»i)tefiftm ^^^^^-f^mt^^n 

m H ft y-frX. 25mg/kg,i£*£ 3 £,Ja.& J -%CHb)^£ajfo 

(RBC)&^i&;>-, JbmpAxteffci Rtc)fctW£#»,v*J&&«£/fcTv£ 
4*:fcJ!M0mg/kg/#. i&i&ll ft,Mi±AfCj&L,J^*&T&JftJz%> 4 A 

is. #+' — JSfe 3. 0X10- 4 mol/kg (12 ft f*}>^ 4 
^.JSjBt-K-^lMMt^&L, 4. 3XlO- 4 mol/kg & * , *) 2 

12 m,Hfot&&T&*&too^4&fe&H, 

RBC^LRtc =.^g^^«^JLifc-^^«t*^*. £gf£JLrchM. #r4f 

(3) ^*^*^#^**ii^«L*3«t«t'i±*.gL^^ir 

(TU)2;Jt,^ 2;A3L£ 3^ 1 12mg/kg,^r/A^*J 

Si^^S^T^-Sl 5 ) (MDP) 7mg/kgi£;%g£*fc.^Sf-(EDV)0. 7mg/kg,#L 

io ^.^Wijt^^i, *&iiE e^se. t^R,-f- 

EDV&^| 2^/J"7f:*6Ji.JL>i-/J( #15 2^),** SI 
£4. If ^1 JU+MDP^| 3>Kfl.££ 5^ 
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14 


3 
It 




£*lt# (X±SD> 








2 


4 


8 


12 


Hb 

(g/dL) 


A 
B 
C 


13 
13 
13 


12.2±0.5 
11.8±0.8 
12.2±0.7 


8.8±0.5 
8.4±0.6 
o. 8±U. 6 


9. 9±0. 4 
9. 9±0. 5 
8. 6±0. 6 


11.1±0.3* 
11.0±0.4' 
8.9±0. 6 


10.2±0.3 
9.8±0.3' 
8. 4±0. 5 


13.1±0.3* ' 
12.2±0.4* 
10.7±0.7 


RBC 
mm 3 ) 


A 
B 
C 


13 
13 
13 


7.6±1.3 
7.5±0.6 
8.3±1.9 


5.1±0.6 
4. 6±1.0 
4. 3±0. 8 


4. 3±0. 9 
3. 9±0. 5 
3. 2±1.4 


4.8±0.5* 

4. 9±0. (T~ 
3.5±1.1 


5.2±0. 6* * 
4.6±0.7* 
3.3±0.6 


7.3±0. 7" ' 
6.7±0.7* 
5. 3±0. 6 


Rto 
(Z) 


A 
B 
C 


13 
13 
13 


0.4±0.7 
0.3±0.5 
0. 5±0.7 


39.3±9.8 
39.8±5. 9 
39.2±7.9 


72. 0±6. 1* 

73. 2±5.0' 
51. 9±6.7 


54.0±7.2* 
47.8±4.6 
41.6±7.0 


38. 5±2.7 
41. 6±3.6 
49. 8±6. 1 


15.2±3.4* * 
23.8±3.6* 
33. 1±3.0 


WBC 

(f/ 

mm 3 ) 


A 
B 
C 


13 
13 
13 


14.8±3.5 
16.0±4.3 
15.0±3.2 


20.5±4. 6 
20.1 ±4. 3 
18.6±5.3 


13. 2±2.1 
12. 5 ±4. 2 
12. 9±2.7 


17. 9±3.5 
16.3±7.0 
16. 1±3.8 


11.4±3.3 
10.5±1.9 
12.1±2.4 


10. 3±1.7 
10.1±2.2 
10. 7±1.2 


(kg) 


A 
B 

C 


13 
13 

13 


0.34±0. 03 
0.32±0. 04 
0.32±0. 02 


0.33 ±0.03 
0. 30 ±0. 04 
0.31 ±0.02 


0.39±0. 03 
0.35±0.04 
0.33±0. 02 


0.41±0. 03 
0.-37 ±0.05 
0. 35 ±0. 02 


0. 46 ±0.03* 
0.40±0.06 
0. 38±0. 03 


0.47±0. 04* ' 
0.42±0.06 
0. 38 ±0.03 



2 • P<0.05, ' * P<0.01, *$#A£B*a4M.)JiC&rt.&<t «&) 
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(mg/kg im) 










1# 


2 


3 


4 


5 


6 


TU 12. 0 
EDV 0. 7 


6/6 


1/6 


0/6 


0/6 


0/6 


0/6 


1/6 


TU 12. 0 
MDP 7.0 


6/6 


5/6 


3/6 


0/6 


0/6 


0/6 


6/6 




6/6 


6/6 


4/6 


5/6 


5/6 


5/6 


5/6 



# 11 ^fl&zS 2*fc, £ 2,3 ^n&i&m l 
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2-2 ^^^^^^^^^:^a^^vi#C 3 HD-f---^^i L 

32 60 J^J&^jk&afcjfcMi^ 
#]3>*MlL# 13. 3%** 9. 9% r^c#^^ tl/23 ^ 15. 4 #.J*)^ 

a 2 il^: © 2 ^-7F 4_^a^>iC 3 H3TU12mg(14. 76MBq)/kg 
£ - |5J # (X ±SD) 
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6 

^a^vi.C 3 HDTU 12 mg(14. 76 MBq)/kg 
Js&L^t^^'&^^CdpmXlO- 3 , X + SD) 





2 


30 A 


c a jn 
60 




15. 40±2- 10 


O OA-LA O A 

2. 20±0. 80 


A CA-LA OA 


J& 


10- 00±2- 70 


O J /*v i o OA 

3- 40±2. 30 


1 T A 1 A OA 

1. 10±0. o0 




4- burfc 1- ou 








6. 70+1. 70 


1. 30+0. 60 


0. 33 ±0. 07 


Tfr *'J 


3. 30+0. 50 


0. 80 + 0. 50 


0. 16 + 0. 09 




3. 90±0. 50 


0. 90+0. 50 


0. 08 ±0. 04-. 




3. 50±0. 60 


2. 50+1. 00 


2. 30 + 0. 40 




14. 10+7. 60 


1. 60 + 0. 80 


0. 90+0. 50 



vis 4 
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3-1 'h^JtTyX^-i--m^A,ik 3.75mg/ 

NIH >J-g.,^ 17-20g, Jf-,)£Tmtt + - S^A^vi. 
^ 7 H m-£tL-%ff}&t£&i±TXM!; 











<g/kg sc) 








2. 5 


12 


0 




3-75 


12 


0 





3-2 (l)J- a« ; 4 Wistar ;*l H 75 

Ry£~%3L%L, AM8^17t BM I0£ 15 £ ,3fcfJ& C &l 10£ 15 £ „ 

kg,C &L*^ TU14mg/kg,i£*£ 6 + R . iMMftl") A ,B,C JUiL^.]^ 
3,4,2 ^aiLTr,^^^iL^ 0 i^m^^^-^ TU *}-/fi\ x %-*Jjil?L 

(2) £)i£^£!rjl : 10-12 /[%^ 14 3&,Ak 4-?-2 

$,B£iL2.£2£, Ci&2£2£ 0 ^ A 
^;*#^J?t.H« t B £a£&- TU100mg/kg,C ia^ TU20mg/kg,i£.££ 6 -t- 

/Jo 

)t & i.4-i.5^ 0 G y i-nj5^miz$.i?i:th3t&zsL<&'jr, 
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■fr;£*f fct/f] !$Tfr*t-& 1- 7-1. 9 feiJn4&.ffl-£&LJ= l H 

J&£a#-£*£-M&&, -f ^ 2. 3-2. 4 te-t/fl^jfr,, ^^JJrM^^wf 

b. jMNJL^jMtJL4t^lJ2£S #JI$lfrJ6 WBC X Hgb^LPt it 
^ 15 M 5 , -fe. M ± 5 H m&L fch 4£ , RBC ^ it & ^ J. M o 
^ J*l SGPT J? BUN -fHi^ ^^Ttb4xiL°/I^^^J,^^iE-'t ffl 

m 6 ^/j ^, i st^k^ o. 



— 14 — 



WO 95/12383 



PCT/CN94/00084 



8 



(mg/ml) 


TA 100 


TA 97 


TA 98 


TA 102 


-S9 


+S9 


-S9 


+S9 


-S9 


+S9 


-S9 


+S9 


0 


168 


204 


183 


145 


32 


35 


309 


286 


1 


181 


250 


180 


157 


32 


41 


329 


260 


5 


167 


250 


186 


170 


29 


50 


335 


275 


10 


170 


220 


191 


166 


28 


42 


340 


328 


30 


187 


243 


182 


159 


34 


56 


331 


342 


50 * * * 


217 


227 


192 


160 


35 


60 


335 


409 



* * * 50mg/ml frfr , & 0 
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*■£ it 

-t- — g&^^-f: 5 I 5 ) 50mg/ml, 30mg/ml, lOmg/ml, 

5mg/ml,lmg/ml, ^#]#] TA100,TA97 ,TA98 31 TA102 j&fr^fc^ 

H ifc*^#i&#&»I£/MHiE&££ 

80&]fr#Mft\HmiL 35 ^M-ii 1 «*.H S&^A, ^rvi.^^ 

2ml( ^ 250mg),*tm&L#l>i.^^H 2ml(-3r# 

£fc , 4pfr Aii *j -*r <t ^ ^ ^7lc ^ o 

ltm$L 0 tfftM. 1983 ^ 4 ^^-£ 1989 ^ 1 115 

a. -Jrtfr^^jk 

feft&L 30 >£?#lfr#*fr^ 95%^-ftf^^ 2920± 

693 #7ml 5691 + 2104 37ml 0 >&ff 1ft Js £&) P< 

0. 05),,&>&*t";jlfs£" 13^'],^^:^-^ 43. 33% 5-M#6£4S&^ 
^Ji^^^ j& 2. 5-10^'fr^-,^ 8#J#^£fcJt:fri£iM5">.>& 
^"its£"17 Wfete 10^J#-^^jL^-,^^iii^,l -Mit£4fc,6 
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tf^sfc 20 + 14#]),^-s*i£3j 95.2%,>£tf itsfc 1 

s£ 6 3^]),^"^:^^ 66. 67%, 3 

^&L^"3Bt4 L ^^*JS.^(P<0. 05), i*,^ TU ^t^^^!^ 8 /] 

c. pg^ 

>&^£il 14 £r + M$L&Lffi£ 4 #!,MiHsfcpEi.£ 10 Mo thfi 
ft^L 13#](£t&s£ 9#.]),#3£#-^ 92. 86% f JLsk 1 

*hMJ& 12 <F Pej^- 4 #),M£'&pEl^ 8 #h 

* 5 JLst 3 41. 67%,^& 7#] 0 

^&L>£^#&4^]pM£JMWIL^( P<0. 01), TU *fpE| 
#:&^&>&tf &M£#*fc^>fcE 13 #1, #/I^L>i 1 ;Jt 250mg( 2ml), 

TO)te3*&J£#4*#4sfr ^^t 0 13 

TU250mg 4 Js , .t-^-tM; , £ — 
ft Zt4r*m IW-M^WK T)^JC-f-^7 130. 2±107. 9(M±SD)ng/dl, 

4 ^N-jfa-^T^jC^^vil^^ i 0n 20 3L30 a^.Jff-^ii 
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